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(54) METHOD OF MANUFACTURING CORROSION-RESISTANT RARE EARTH MAGNET 

(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a corrosion-resistant high-performance rare earth 
permanent magnet at a low cost. 

SOLUTION: Fine powder of one metal selected out of Al, Mg, Ca, Zn, Si. Mn and alloy thereof 
and an oxide of one or more elements selected out of Si. Mn. Zn. Mo, Cr. and P are compounded 
into a composite, the composite is formed into a corrosion-resistant film, and the film is 
provided on the pretreated surface of a rare earth permanent magnet of R-T-M-B (R is, at 
least, a rare earth element including Y, T denotes Fe of Fe and Co, and M is at least one 
element selected out of Ti. Nb. Al, V. Mn, Sn, Ca, Mg, Pb. Sb, Zn. Si. Zr, Cr. Ni, Cu, Ga, Mo. W. 
and Ta, and the contents of the elements are represented as follows: 5 wt.%<R<40 wt.%, 50 wt.% 
<T< 90 wt.%, 0.1 wt.%<M<8 wt.%, and 0.2 wt.%<B<80 wt.%). 



LEGAL STATUS 

[Date of request for examination] 21.04.2003 
[Date of sending the examiner s decision of 05.10.2005 
rejection] 

[Kind of final disposal of application other than 
the examiner's decision of rejection or 
application converted registration] 

[Date of final disposal for application] 

[Patent number] 3781095 

[Date of registration] 1 7.03.2006 

[Number of appeal against examiners decision 2005-21225 
of rejection] 

[Date of requesting appeal against examiner's 04.1 1.2005 
decision of rejection] 
[Date of extinction of right] 



f 



(19)H*S»I1F/? (J P) «2) ^ ^ i|f 1^ ^ ^ (A) 



#112001-230108 
(P2001-230108A) 
(«)4iBB B ^ms^B COOL 8.24) 



(51)Inta.' 
HO IF 1/053 
C 2 2 C 38/00 
C2 3C 22/00 
22/78 
HO IF 41/02 



3^0 3 



F I f-vn-rc^^) 

C2 2C 38/00 3 0 3D 4K0 2 6 

C 2 3 C 22/00 Z 5 E 0 4 0 

22/78 5 E 0 6 2 

HO IF 41/02 G 

1/04 H 
iSES* ^*«0«C5 OL (± 6 M) 





fMi2000-36083(P2000-36083) 


(71){flJHA 


ooooo2oeo 












¥i$12^ 2 ^ 15B (2000. 2. 15) 












mm m- 








?S#*it^tt^ly&2- 1-5 gjIWfciSsi 














(72)5IW« 


























100079904 



















(54) [»§9C!>«^] iH^{^±jsai:&(osaij&:;&j£ 



(57) mm] (miEm 

Ti. Nb. Al. V. Mn. Sn. Ca, Mg. P 
b. Sb. Zn, Si. Zr, Cr. Ni, Cu, G 
a. Mo, W. Ta*^63ltfnSd>^j:< <b*>— acDTcm 

Owt%, 50wt%^T^90wt%. 0. lwt% 
^M^8wt%. 0. 2wt%^B^8wt%) "CaiS 

1. Mg. Ca, Zn, Si. MnSC>'Cti 60^(0 
^^i)^^m[m^^m<Dmm^t. Si. Mn. Zn. M 



Ti. Nb. Al. V, Mn, Sn. Ca. Us, P 
b, Sb. Zn, Si. Zr, Cr, Ni, Cu. G 
a. Mo. W. Taif^hmati^{i>rj:<ti>-m(0^m 

oT.- ^Tc^cD^WMj^^-en-en 5 w^i %^ r ^ 4 

Ow t%-- 50wt%^T^90wt%. -0. lwt% 
^M^8wt%. 0, 2wt%^B^8wt%) r^lB 

1. Mg, Ca, Zn, Si. MnSt>'cn60^0 

i. Mn. Zn. Mo. Cr. P;&i^iltfn^::i>^c< i 

^ —mi^ji±(D^mo:>mim^m'^ Lxmm^ti^ rsAft 

R-T-M-B imtY^^t^m±m7tm(D{prj:<^ti^ 
— T«F eX«F eSCf^C o. M«T i . Nb. A 
1. V, Mn, Sn. Ca, Mgr. P b, Sb. Zn. 
Si. Zr, Cr. Ni. Cu. Ga. Mo. W. Ta 

^WM:^^-€-ti-en5wt%^Rg4 0wt%. 5 0wt 
%^T^90wt%. 0. lwt%^M^8wt%. 
0. 2w t%^B^8 wt%) r^iaSn-S^^l <i:. 
R-Fe-Co-M-B (RRO^M(i±IB<tI^Dr^o 
S-7U^(D^WSA^3 0 w t %^R^9 0 w t 0 
wt%^F e^50w t%. 5wt%^Co^70wt 
%. 0wt%^M^8wt%. 0wt%^B^2wt 

Cif5j<:B4 ] m:k\tlRm(OW'^m^^^ 1-4 0 Mm-e 
^ 1 . 2 X{i 3 tB«©mdtt#&±«?S5©Mig 

^1*'«*&^r\ mmWi^&m^O, 1-1 Bam. ¥ 

^^m^) 7&^*2lU±r*^^(D-e*)oT. ^Mi^^c:jbH:f 

^ :7 u ^ ^ imn^(o^mm^f)^ 7 0 w t 

lists 1 7!;^4CDl^rn:^» 1 ^iBtg<?>m^tt^±m5 

[0 00 n 

[0002] 



2001-230108 

2 

^7XX^5ti. S m - C o ^7XXm^(fCj:t^x^^7iM 

^> S m - C al^TKrXKS^^^ ^?)HC bcr)<*Sei>^Sn/c 
d^iXSS5-C*^„ CO/ca?>. ifi^STSTN d-F e - 

[0 00 3 ] iSa^i4rS)±CO/c<!if><>DBa^if5S(-iN d - F 

-E-cDloibr. 2SSOfflfi£cDS^j:^^^S*^M 

m^^i)^^^^ m^mz 8 5 3 8 3 8^. mwmz 8 5 3 
8 3 9^. 1 2 1 8-^. ^m^b-2 1 2 

1 9-^. mW5- 7 4 6 1 8-^. #lfW5 - 1 8 2 8 

^ - S^: S -7 > ;^ CD i n/cigttSBN d 
[0 004 ] Lt^^L. Nd-F e -BI^71<^^®:e«. ± 

m:^mmmiii^^mr^mm^^ h -So iutBcoi$rF<2rf 
T^^mmw^{!knxmnt^nxK>^2^^mx\m.^ti^c 

N d - F e - B^y'k^mBU. C o ^^A.mm.^^r 

^fcib. m:^m^$>6m&[^±LX(.^^i)K ^tixi>m 
[0 00 5] i$tc. mmtj^mMm't-^^x.i.'^^^ 

m^n^cti>m^Lrj:<xmj:^'r. J:D*c^mAtt 

[0006]Nd-Fe - B^7iciX^SCOfit:ttt^5C# 

r^fc^. ^<<om^. msmm. kxa^^^w^^^ 
^>^. N i^-^+#©gas®jAii5!)^jg$ti^?&^. ± 



3 

-So 

[000 7] :^mm\t. ±Mmm(^m^. m\±mv. f)^ 

[000 8] 10 

mfk^m^ttc-Di^x^M^miyfcmm. r-t-m-b 

3cviF eSO'C o, MviT i , Nfa, Ai, V. Mn. 
Sn. Ca. Me, Pb, Sb, Zn. Si. Zr. C 

r, Ni. Cu, Ga, Mo. W. T a 6ilt^n€>ii> 

♦15 w t%^R^4 0 w t%. 50wt%^T^90w 
i%. 0. lwt%^M^8wt%. 0. 2wt%^B 20 

Fe-Co-M-B (RRl^MU±Mtmmx$>^. & 
7C*CD$**;5>53 0w t%^R^9 0wt%. 0wt% 
^Fe^50wt%. 5w t%^Co^7 0wt%. 0 
wt%^M^8wt%. 0wt%^B^2w t%) r« 

<omm(fC^ 0^ b < ummm^mbfc'ik. ai, Mg. 

Ca, Zn, Si. MnRC^'C tx^cr>^#C04r3&^6il« 
tl^^:^j:< i^>-SCD^Ig08gt©^i. Si. Mn, Z 
n. Mo. Cr. P'f)^^mktti^'prj: < t h—m&JKD 30 

[0 009] Wi=>. (1) R-T-M-B 

<R»Y^d?^#±S7n^O^:'^cC< i T(iF e 

XfSFeSO'Co. M«Ti, Nb. AI. V. Mn. 
Sn. Ca. Mg. Pb. Sb. Zn. Si. Zr. C 
r, Ni. Cu. Ga. Mo. W, T a^^^^^il^n-S^ 

ti5 wt%^R^4 0 wt%. 50wt%^T^90w 
t%. 0. lwt%^M^8wt%. 0. 2wt%^B 

^8 w t%) 'c^fa^n-s#±®7icA?K5co*®cc. Bu 

f^m^mLtm. Al. Mg, Ca. Zn. Si. Mn 
mmW^t. Si. Mn. Zn. Mo. Cr. P^^^iM 

^±mm:B(Dmmijiii. ( 2 > ±ib ( 1 > cd^® 

::^ffi5Cfcti'C. l&±Sl7lcX685:&^. R-T~M-B (R 50 



001-230108 

4 

{'JY^^t^#±ffl7C*<D^i>?^j: < i €>— T«F eX» 
FeSO'Co. MtiTi. Nb. Al. V. Mn. S 
n. Ca. Mg. Pb. Sb. Zn. Si. Zr. C 
r. Ni. Cu. Ga. Mo. W. T a^^hMitti^'P 

w t%^R^4 0 wt 50wt%^T^90w 
t%. 0. Irw t%^M^ 8w t 0. 2wt%^B 
^8w t%) -ra^^n€>^^l <h. R-Fe-Co- 
M-B (RRZ/M^t±i^tmOX$>'oX. ^5m(D^m 
Md:530w t%^R^90wt%. Owt%^Fe^5 
Owt%. 5wt%^Co^70wt%. Owt%^M 
^8wt%. 0 w t%^B^2 w t%) -C^iSSn-S^ 

[0010] fe(T. 4:^ti^^3¥MatCiji0^T5o ^^m^iC 
m^^htih N d - F e -B^^'^^W^^mn^^^Cihtc 
oT«. R-T-M-B {K\iXY^^t^^±m7m(D'P 
tsi<ti>-'m. TJiF eX«F eR?>'C o. MtJT i . 
Nb. Al. V. Mn. Sn. Ca. Mg. Pb. S 
b. Zn. Si. Zr. Cr. Ni. Cu. Ga.M 

o. w. T 2if)^hmtti^:}>tsi<^ th—no^mx^-y 
X. STE^cc^^ws^^-^^n-enB w t%^R^4 ow t 

50w t%^T^90 w t%. 0. lwt%^M^ 
8wt%. 0. 2w t%^B^ 8 wt%) r^lB^tlS 
^±WKXmE. ^#tCR-T-M-B (R«Y^$^# 
±m7m<D'PU <th—m. T « F e F e RD^ C 
o. MCiTi. Nb, Al. V. Mn. Sn. Ca. M 
g.Pb. Sb.Zn.Si.Zr.Cr.Ni.C 
u. Ga. Mo. W. T dii)^hmktfii>pt^< th—m 
(Ojtmxh o X . S7C^cr>$WS5&^-?- n^tl 5 w t % ^ 
R^40wt%. 5 0 wt%^T^9 Ow 0. 1 

wt%^M^8wt%. 0. 2wt%^B^8wt%) 
xm^^ti^-^^l R-Fe-Co-M-B (RS 
(>^M«±iHil^C-C*>o-C. ^7C^CD#WS:^^3 Owt 
%^R^90wt%. 0 w t%^F e ^5 0 wt%. 5 
wt%^Co^70w t%. 0wt%^M^8wt%, 

ow t%^B^ 2w t %) xm^^m>^^2^^m^ 

[00 1 1 ] CC-C. ^UiR.F e,,B{t^igj|a 

L < &iA r mm%^xmm\^x{'^m'^. jm^m\m 
tsi^m^nm. f^wtc«c. n. o. h. p. sm\x 

fS^c a F e . R »; ^ti. B ^tB^^C ^f)m^m^i)^ 
^^ti\ iStt#eNdmscDf^^&c*/corj3:^^lor)« 



nT. 7 0 0-1. 2oo''C(om&'cimrsa±mkm 

[0 0 12] —yj^ ^^2«. R-Fe-Co-M-B 
<S7C*CD^WS*«3 0wt%^R^9 0w t%, Ow 

t%^Fe^50wt%. 5wt%^Co^70wt 
Owt%^M^&wt%. 0wt%^B^2wt 

iv^pvvCiiC. N. O. H. P. S^ilS^ri-^^O^: 

tB(TMSFe. Co^iftiT^M^^IlTcS) . R 
'Jy^m. 3tWcRT%Lffl. RTSfa. RTStS. R 
^TSBtB. RTSffl(T^«Fe. Co^^H^tr^M 

m^>R,F e,,Bffi(Di4.^.iUTO/cd6. -^^2}^. m 

W-i^&Mii^O, b-^ZO um<Dmmi^^J:^\ 0. 5 Mm 

[ 0 0 1 4 ] 1 t^2(Dl^^<Dm^tb\tt^^ 1 *5 
7 0 — 9 9wt%. -^^2;!?^— 3 0 w t%>?)5»SL. 

^^2 owi%im^^tmi^m<o^mms<o 

So 

[0015] ii^sn/cs^sai^t'j. mm^m^^i^:^ 

^cj:-yxmm(Dmmcmi^ti. mi>xm^^n^. m 

iSti 9 0 0 - 1 . 2 0 0 'C<DU&mmxM^X^tA r # 
H^T^T3 0^>«±m^ j^*§f^. MC^j^sesai^T 
<D{£Mr3 0^«J:B#3S!)ii55:S-r'SC: i;^W^L.l^ 
[00 16] 4^^0^^C^'^:f^Nd-Fe-B^^1<X^:5 
JC^dl^rjJ, e^SiamcPr, DySt>V3^tiTbCr) 



(4) 1^^2 00 1 -2 30 1 0 8 

6 

^Wi^h^Hi5im^u&r?>tc^xs>i>^^. c<dc 

tiAm:6(Oimt}^J:^\^±:$itmm^n-^Xi.^^. 

[00 17] *^HJ0C46-t:fSNd-Fe-BS7mia5 
^i. mi^14;&5^SfiS^^SB r ri . 1 TJ^±. ffifiS 
Hcr7 9 6 kA/miU±. ( B 

H) maxr2 39 k J/inU:i±r*>'SCi;{)5jf^b 

10 <. mci:.m^m^c^\.^x:^mtj:i^m^7m. ««w 
{c»c. N. o, H. p, smt^^'tnhi^K ^mm 

[0018] *^HgtC:fott d - F e - BI^7lc^aS 
<Dj^JStt:mm3:7. 2 g/c c«±:^^a4 bC^. 7. 2 

r-B 0 oj[y±d^M* oc^ tASr:b^n bOMPR^m. 
\:^v:^-::^m^x5oo^m<D7^xm^\t. m:mc^- 

[0019] :^mM^c:^<.^xu. ±mm±m7kxmBoy 

Office, Al, Mff. Ca» Zn. Si. MnRJ:>*Cti 
Si, Mn, Zn. Mo, Cr. P:^>6il(i4T,-5^^ 

^c< ti^-m(D^m<Dmimt^m.^LxMi&:^ri^m 

30 :gSfiai«:?fM-r€>o 

[0 0 2 0 ] ccx\ ±m^mmm^tLX{t. yu- 
i:^^mm^x^^ctm'i'^L<. ^oymmt. ^jss 

W)^0. 1 -1 5 itim. ^7)^0. 0 1— B/LimT? 

$>-:>r. i)^'^r:^^P hit {^i^E:myW-i^m^) f)^2 

— 1 0 iLtm. ¥J^;i?:?&iO. 1-0. 3Mmr^-:?T. 
40 ^nj&s* „ 1 5 n/ m i&ja^ -2x5: . flD^j^ff 

^(•3:1 5 umJ:UT;!^5g^UC^ ¥l^i?$/i)>*0. 0 1 /im 

ituxLi^i^K mi^^B<t^:r>xmM^:^mitLm^^m\^ 
mm^T-^mctji-ox. ^<Dt^mm:^m^m<rj:^^^ 

50 7;^-^^ hi:fc:*«2*«/c<J::7U--^)&s^JatC 



(5) 

7 

[002 1 ] *i%H>s-cjgfi£$n-sfi^Ktc*}t,>-c- ±te^ 

^aSIS^. !t#tc U- i'WcSifS^CDSWSlJ 7 0 w t % 
Owt%*?e-C»M^**4i!>^-r*-C. fia5^ttj«:+^ 
Sft:. Si. Mn, Zn. Mo. Cr. P*i6jM{3:*a.5 

C 0 0 2 2 ] *^Bj{cfet»T. ±iaSAttgtJ®€r0fi£-r 

( 1 ) ^it. *j5fe. ©^j^z5t^. ( 2 ) TJU* -Jift 
*iSt. ( 3 ) V a ^ h ^^>{|i6iitftl•5.::j>^5: 20 

< t. ^-a^gcD^jaa^ff xtiit,^ ( i ) -Q'^mt^m 
^?giL.-c». WK. mm.. i^x^K. ji^. 

fhr- 1 ~ 2 0 w t %#tf 7K?ifg^fflt» . c n^^jgtii 

8 0°C<UT©mK:L-C#±!afia5^)S«-r-5, 

miMoy^mts-^Hk^^^nmt'^Sih. (2) 

A . + U - h ^J^S: <t'©ii>^c < i *>-«Ji{±?:^ft-C 5 
8r/'L«±2 0 0g/L«T$tf7k^^t?*i5. Cti* 
■^miAiQ 0'C«T©MfiK:L'-C#±SeE?:iS»-rtl 

?:I6J±$1±S. (3) H5tiL/-C{tjM^©i2^ 

#. ttaiE;^2~3 kg f /cm'Jc-Ciaiffl-rtKiJ: 

li. i/a F:/^;^ h«^5«SD©K{bfitli%feK-C^ 40 

[0023] BuMacc^t^r. #ii'£i[t»^i±ta^{bt5 

«{* 3 0 0 °CJJ(± 3 5 0 -C^miCX 3 0 :^K±ffi}tT -5 

c tii^mi. bc». 3 0 0 'c*!^§-c;j)Sii*5^+^r'?5« 

^b©J^.HK^t!5ffS. 

[0024] 4fi^ra©J^fiS{<: Afco Tti. SO 



«FiB2 0 0 1 -2 30 1 08 
8 

b^tc J; O iS^ § nfc^ji i ^£ .s , C n*si«t, » 
5?:iStSL/. aS^m€r^-5*>©<!:#^e.n-5o S/c. 

n. Tia©iS5©K{b^ffl)SiJ-r.55Ji!js*s*.2.t#^e.n 
5. *fc. c©^««i«!^-c*>s/ca). wme^JSfcjt 

[002 5] C©«t 5 {Cf#?,n/c:4:3%BJ©fi^®©¥i^li 
$»l~4 0/im©ttHk:*).2)CiAi|i*Lt,i. 1 Mm 

Xii. ffiffl-CIf -5) R - F e - B^fKXm!B<omWfi'hi 
[0026] 

TS*J. 3|c^?§«Tia©Sli6p«K:$(I^$nSfc©-r-Bi& 

[ 0 0 2 7 ] S-r. Tia:&)*«c J; i3«dbS7l<Aic85*K 
@L.fc, Ar#H»©iSSiS)Sfli{Cj:*)> *SJ:b-C2 8 
Nd-69. 8Fe-lCo-lB-0. 2A]rj:^m. 
momm^^ilFmi^. Ar^fflmTT'l, 0 7 0"CiC-C2 

ommmmtmmotc, cn^^^iifs, 

D < *fil:br-4 7Nd-13Dy-18. 3Fe-20 

Co-0. 5B-1CU-0. zAit^^misiommi: 

A r mmnommi^mmicxi'^m u /c. c n*^# 2 <»: 
■rs. ^^1 i^2©-f>=r-:' h^^ti^nmcmm 

# 1 ©fflt09 3 w t %tc^^2 ©ffl*&7 w t %^#»L. 

r. ^®}feL/fcV7'u->5?'-«:r3 0»S^Lfc, c 

©?g^ffi*9?r. M{Cg^;^7;^TK-CS^i ? I- 5 Jl'-C-S(t9 
{$0. ¥i^Sl[S*5 3 /xm©{a«&5S=lr{S/Cc C©ta*&5S 
1 5 k O e fiSlflASEpftn 3 n/c^rttc^* L/ . 1 . 

0 t/'cm'©EE;^-r':/u;^j3c0bfc. c©j?SffJ{*£iA 
r#H^T{C-Cl. 0 7 0°C-C2B$H&^L.. MU;53 

0 -c-e 1 mfs^^fskm^mox^xmEt vtc. »6n 

fc7lcXS53>i6S2 1 mmx;ii^> i o mm^;4©^5K" 
[00281 C©^5©fiS^!|$14%BH h U-V^-xm 

mvfctc6. msm^mmB r i)n 4 . 4t, mmti 

1 H c*s 1 . 110 k A/m. ^:^x^ol/+--S*53 9 
8 k J/m'-C*o/c. C©il5K:teW-5Dy©7C^^ 

7ft=l:EPMACCt:||I'</c<tc;?,. ±tg©tul?#iSiCDy 
©^J^S*^^ < 3& L . ita©*:*5cji D y ©i}-fliASii>t£ 



[0 029] co^m^Ef^c-^^n^^m^^m^Tvm. 
mtratc. N. o. H. p. sm<Dmmi. 
ag?3fv?f®iRffi. Tmn:^'^^mm&m&w}Mm. mm 

5wt%t:'*o/c„ m^t^mmiti. ssg/ccr* 

o/Co J I S-R- 1 6 0 i{cr!li;/c3,^.ftif^ccrtA 
--Xiiait^^^l^T9. 8 0 7 N€)MmC-crtr'y>t;-;:^ 

^2 Ow t% (^tccipi^gSB Mm. ^j^;i$0. 2 m 
m) . M7k^x:iAm4\vi%i)^^mtifc^WLAmm.^m 

^nS^I^^L/. ^^fl^rs 3 o'ctcr 3 o^M^L/ 

laiig : tfi^i 0% ( v/v) . mm^% (v/v) 

5 0'acr3 0:»r^aa 



(6) l^ga 2 0 0 1 - 2 3 0 1 0 8 

10 

*V^A8g/L. SDBr£ttS»J2g/L 

4 0'acr2^PiSM 

#2 2 0CD^fbr;U^-»!7A*Ml^ ti:mE:^2kgf 

[0 03 1] ;xi^-e. Whtitc&m(rciiLXT^yj^v 

(1) J I S-K-5 40 0«SSi«®|«:jg-r^„ tfy 
10 ^-:^>f :7rfi^MW: 1 mnKD-^^;^ 1 0 Oli^&^rt -SJ: 5 

(2) ^i^^ff^^b/cl^SOCl 2 O'C. 2m.EE. 200 

S-K-5 40 0»^BI«KK:SI;. :$r-:^-r:7-C 
^MtC 1 mmCDvx 1 0 OM?&^T'#€>J:^(C*^ai^co 

[0 03 2 ] 

[an 









C2)r \^/y^M-m^'^ 


L 




100/100 


100/100 


2 




100/100 


100/100 


3 




100/100 


100/100 






100/100 


80/100 



[0033] 

O^S^c, »^ b< tJW^S€:*&l>/c^. Al, Mg, 

Ca. Zn. Si. MnRC^*cn60^#CDt|3;^,:.^3§(^ 

H^'J>rji< ^i,~m<0^<OWLB^^. Si. Mn. Z^K 



$«n. Mo. Cr. Pti^f^miittl^'ptx < t h~m&i±(D 



Fd?-A(##) 4K026 MOl M02 M21 BA03 8A06 
BA08 BB08 CA18 CA21 CA23 
CA29 CA41 DA16 EA02 EA07 
EA08 

5E040 AA04 AA19 BCOl CAOl HB06 
HBll HB14 HB15 NNOl NN05 

5t062 CC03 CD04 CE04 CFOl CG02 
CC05 CG07 



